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CONVENIENCE IN NOISE MEASUREMENT 
A REALLY PORTABLE SOUND LEVEL METER 


#IN THE DESIGN of noige-meaH- 
iiriiig e(]iii|muMit tfK> much altentiou 
cannot be given to tiioge ineclianical 
featiircft Khich provide a maximum of 
convenience in operation. Agreement 
upon a degiruhle set of electrical charac- 
teriHtu'8 by maniifacturerg and ugern of 
iioinc-meaHuring instruments lias re¬ 
sulted in the adoption of a set of ten¬ 
tative standards by the American 
Stamlards AssiM’ialion.* settling for 
the present any controversial points 
of over-all ele<*trical |>erformance. 
Vi ben tlu'SA* standard s^M'cibcations 
can be met in a small. jH>rtable instru¬ 
ment. maximum utility is achieved. 
The new (bMieral Radio Typk 759-\ 
Sound Level Meter is the result of ibis 
appniacb to the problem of sound 
level measurement. 


This sound level meter, which is 
shown on page 2, is a simple, light¬ 
weight. and inexpensive instrument. 
Kiectrically, it complies w ith the A.S. A. 
standards. It is accurate and reliable, 
with a high <legree of calibration per¬ 
manence. Other features arc a non- 
dircctional,wi<le-range microphone, un¬ 
usual sensitivity, the provision of three 
weighting networks, freeilom from mag¬ 
netic pickup, elimination of all battery 
adjustments, and a simple but accu¬ 
rate calibrating system by means of 
whi<’h the sensitivity may be res4*t at 
any time to the factory value. Tlie 
reference level for the new sound level 
meter is KV* watts per square centi¬ 
meter, which is now cpiilc generally 
agreed upon as a satisfactory ami con¬ 
venient standard. TTii.s value repre¬ 
sents the threshold of hearing for a 
|MTson whose ears are somewhat better 
than average. 


• Se« '*\oirrir*n TenUtivr SlaiiJiirilft for 
umnriil.'* Hullriin /21^*1936 ami ’’Xmeriran Tmtatirff 
Slamfard* for .ShjimI Lavrl Meter* fur Mra»urrniriil of 
ami Othrr Sotimlii.** Bullriin Z2U«1936. |Hililiit)ic«l 

by tlic \m«rtran Standard* AnMnSalion. 
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Regarding fre<juency weighting iiel- 
workrt (which adjust the fretjuency re¬ 
sponse of the sound level meter to ap¬ 
proximate that of the human ear at 
various levels), the new meter more 
than <*omplies with the A.S.A. speci¬ 
fications. In simpler types of noise¬ 
measuring instruments, a single net¬ 
work adjusting the over-all response 
to that of the ear at a lO-dh level is 
generally considered satisfactory, hut 
most of the more elaborate ty|>es of 
sound level meters include also a high 
level network which the A.S.A. speci¬ 
fies may follow the ear characteristic 
at a 70-dh level or, optionally, may 
provide an e<pial response throughout 
the frequency range. Obviously, limit¬ 
ing the freijuency response to a single 
low level characteristic greatly reduces 
the usefulness of the instrument at high 
levels. In actual use, it has been found 
that there are appreciable differences 


in high level readings taken with the 
flat characteristic and similar readings 
taken with the 70-dh characteristic. 
Accordingly, the (vcneral Radio Com¬ 
pany has provided on its new* sound 
level meter an adjustable frequency¬ 
weighting network which allows a se¬ 
lection of any one of these three charac¬ 
teristics by merely turning the knob.* 
This has several im{K>rtant advantages. 
In the first place, it allows readings of 
the Type 750-A Sound Level Meter to 
be compared with thos<? of practically 
any other new standard meter with a 
degree of accuracy which would other- 
wise be im(H>ssihle, sin<*e it is general 
practice to include only one or two 
weighting networks on most instru¬ 
ments. Secondly, it is desirable in 
many cases to use the so-called 70-db 

*The 40>db and TU-db <H|iial>loudnMM rontoun are 
ahown in Figure 2, page 4. of the July>Augu«t. 1936, 
Experimmirr. The third rharaeterUtie provides prarti* 
cally equal re«i|tunse to all freqiienrie* from 30 to 8000 
eyries per aerood. 






rhararlrrintir for in<Mli‘ralelv liigli lev- 
eln. that is, arouixl TO <lh. and the flat 
charaeteristie for extremely hi^h levels. 
Hiiiee this eonibinatiori provides a better 
approximation of the aetioii of the 
average ear. 

One of the most important improve¬ 
ments in sound measureim'iits is 
brought abtmt by the availahility <>f 
praetirally non-flireetional niicTo- 
phones. With earlier ty]>e8 of noise 
meters and, in fact, with some tyj>es 
of sound level meters available at the 
present time, appretdable errors are 
introdueed into the readings hy the 
faet that the mierophone responds un¬ 
equally to sounds eoming from dif¬ 
ferent direetions. The Typk 759-A 
Sound l^*vel Meter uses a piezo-elee- 
trie mierophone of the "sou ml-eel T’ 
ly|)e uhieli is eharat'terized by prae- 
tieally non-direetional res}>onse. uni¬ 
form fre<pieney eharaeteristie, ami de- 
|Kmdability. Ordinary temperature and 
humidity ehanges, as well as nie<'hani- 
eal vibration, wiml. or other factors 
which appreciably afTecl other types 
of microphones do not change theo|>er- 
ation of this type of microphone to any 
noticeable degree. Furthermore, the 
microphone can lie used on any reason¬ 
able length of cable without any effect 
U|Hm the frecpiency characteristics. 
A vibration pickup will also lie avail¬ 
able for use with the sound level meter 
for comparing vibrations in solids. For 
S|)ecial applications, other forms of 
microphones <*an be us<*d. 

Tile indicating meter used in the 
Type 759-A Sound I.s‘vel Meter has 
also received its share of attention. 
Ilie new meter has a scale which is 
practically linear in de(*ii>els through¬ 
out its range, iiUTcasing both tin* ease 
and accuracy with w hich readings may 
be taken. 'I'his desirable result has l>een 
obtained by shaping tin* pole pieces and 



Noisy street — 92 <ll» 


suppressing the zero |>oint of the meter, 
so that its r€*s|M>nse to current is prac¬ 
tically logarithmif*. Other imp<irtant 
ft‘atures of the meter are the ballistic 
«‘haracteristics, which clos«*ly approxi¬ 
mate the res|Mmse of the human ear to 
transients, ami the reetilier character¬ 
istic, which adds together various 
sound com|H>nents in much the same 
way as the ear. 

>\eight recpiirements have had a 
ilirect influence on the electrical ele¬ 
ments of the s<iund level meter. The 
amplifier is of the resistance-4'apaci- 
tance-couplcfl type using 2-volt pen¬ 
todes. thus resulting in a remarkably 
low total ciirnMit flraiti and allowing 
the use of very small batteries. 'I’he 
use of a high iiiqK^lance mierophone 
and a pri>perly designeil de<’ihel meter 
eliminates the necessity of (*oupliiig 
transformers in the input and output 
<‘ircuits, and the fretpiency weighting 
networks are made up entirely of re¬ 
sistors an<l condensers. Consequently, 
m» inductances are used in any part <»f 
the circuit. In addition to its influence 
on weight, this feature results in an 
instrument which is essentially un- 
afTected by alternating magnetic fields, 
an important consideration when meas- 
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llonie uppliancc — 62 db 


uremeiUs an* to ht* iiiadi* in llu* viriiiit\ 
of elfclriral inacliiiiery. 

Tlu* rase of llu* soiiiui level meter is 
of ’’’’airplane liigga«:e‘’ eonstruetion. 
uliieli is light ami at the same lime un¬ 
usually strong. It is completely shielded 
and covered nilh a durable waterproof 
material. The battery compartment is 
built into the case and all connections 
to the batteries are made automati¬ 
cally when the cover of this compart¬ 
ment is clo8e<l. The panel and micro¬ 
phone compart men t <*onsisl of a single 
aluminum alloy casting which is light, 
lough, and rigid, and which is finished 
in black crackle lactpier. All other me¬ 
chanical parts have been designed for 
light weight and small si/e. 

In portable instruments it is ilesir- 
able to have as few extra parts as pos¬ 
sible. In the Typf: 759-A Sound Level 
Meter the microphone is mounted di¬ 
rectly on a support on lop of the instru¬ 
ment. and when not in use the whole 
microphone assembly folds <lown into 
a compartment in the panel, I'hus, for 
average noise measuremenls. it is 
merely nei'essary to lift the microphone 
out of its compartment and turn on the 
battery switch. No microphone con¬ 
nections need be made, nor are any 


tripods, microphone stands, or long 
<*ables necessary in most measurements. 
An extension cable and tripod are avail¬ 
able. however, for those few applica¬ 
tions w here they are deemed necessary . 

'fhe sound level meter is distin¬ 
guished hy the unusual simplicity of 
its controls. 9'he two large knobs on 
the panel control the decibel sw itch and 
weighting networks. Push buttons are 
provided for checking the battery volt¬ 
ages. A red line on the meter shows 
when the batteries should be replaced. 
Hecau.se of the use of a ballast tube and 
a compensated amplilier <*ircuil, the 
exact battery voltages are not impor¬ 
tant. This eliminates the need for any 
filament rheostat or other battery ail- 
justments, which is a great advantage 
since such adjustments are freipiently 
overlooked or forgotten, with resulting 
errors in the readings. 

The total sound intensity range 
covered by the sound level meter is 



from 24 to 130 decibels above the 
standard reference level. I’his IO()-db 
range actually represents a sound 
power ratio of about 4 x 10‘° or a sound 
pressure ratio of 2 x 10\ Of course, 
the lower limit of 24 db will not always 
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lie retjiiireil for onlinary ty|)e^ of sound 
measureineiUs, sinee a iiiiniiiiiini of 30 
or 35 (III lias j^enerally been found salis- 
faelory for most (’oininereial work. 
Nevertheless, it is extremely conven¬ 
ient to have this sensitivity available 
and with the increasing demands for 
lower noise levels it is exp(_*cted that 
the lower range of the instrument will 
lie used considerably more within the 
next few years. Similarly, the U|i|kt 
limit of 130 dh is above the thn\shold 
of feeling, but accurate readings in 
this range are necessary in order to 
measure small improvements in high 
sound levels, since it is frecpiently 
through a series of relatively small re¬ 
ductions that the total level is finally 
brought down to a reasonable value. 
In addition, many <*ommon sounds such 
as automobile horns, etc., are within the 
upper range of the instrument, 'fhe ac- 
(‘ompanying photographs show many 
common applications of sound level 
meters and indicate average db read¬ 
ings in typical cas<*s. 

With normal tiilH^s and batteries, 
changes in sensitivity of the s(»und 
level meter are surprisingly small as 
the batteries run down. This is due 
mainly to the (compensated amidilier 



C!«Minlr\- n»a<l —28 <Ih 


(‘ircuit and the u.s<> of a ballast tiilx*. 
'flic battery circuits in the instrument 
are suitably isolated so as to mininii/e 
degenerative or regenerative effects 
(*aused by the increasing resistance of 
the batteries as th(‘y wear out. 

This means that for most practical 
purposes the sensitivity of the instru¬ 
ment may be considered as constant 
and the ('alihration checked only at 
infreifuent intervals. It is realized, how¬ 
ever, that occasional sets of tubes or 
batteries will behave somewhat dif¬ 
ferently from the average, and that for 
some. ty|M‘s of work (‘omparative mea¬ 
surements to a fraction of a db are 
riMpiired. Accordingly, a calibration 
checking system has b(‘en built into 
the sound level meter which allows the 
simsilivity to be reset (piickly and 
easily to tbe original value. In order to 
check the calibration the instrument is 
(•(Hinected to an a-c power line of any 
commercial voltage or frecpiency. 'This 
supplies an alternating v(dtage which 
is used to check the amplitier gain. 
(Convenient push buttons and switches 
on the panel allow tlu^ check to be 
made (pii('kly, and a screw driver ad¬ 
justment is provided for resetting it if 
necessary. In those few loi'ations where 
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an a-r pouer line is not available, an 
amlio-fre«|uency oseillalor may be iiseil 
equally well. 

To tninimi/e errors resulting from 
mechanieal vibration, all tubes are 
siispeiuled on a rubber mounted shelf. 
'I'be method of suspension is such that 
the movement of the shelf is quite free 
for small vibration amplitudes Init is 
snnieiently damped so that no elamp- 
ing meebanism is necessary. The ease 
itself is provided with soft rubber feet 
wbieb reduce still further any vibra¬ 
tions v\bieli may be transmitted to the 

'riie price of the 'Pvi’K 750-A Sound 
Level Meter includes all tubes and one 
set of batteries. If an extension cable is 
required for the microplione. the Tvi’i£ 
750-PI Cable and tripod should be 
used. I'lie <*al>le is twenty-five feet long 
and the tripofl is of the folding type 
vvliicb can easily be carried. The ])riee 
of the cable ami tripod is $0.50. 

Ml sound level meters in the initial 


tubes as well as cushioning the entire 
assemldy. 

ddie result is a sound level meter 
wbieb can be carried about easily and 
used ])ractieally anywhere, d’lie total 
weight, including all liatlories, is some¬ 
what under twenty-four pounds, and 
the assembly is virtually unaffected 
by ordinary shocks or vibration, or by 
magnetic fields, in accuracy and sim¬ 
plicity^ of operation the 1’ypk 750-A 
Sound Ia^vcI Meter represents a dis¬ 
tinct advam*e in the design of noise 
measuring apparatus. — II. II. Scott 


manufacturing lot have been sold. 
Adtlitional units will be available 
December 20, 1056. Complete specifica¬ 
tions are lisletl on page 7 of Catalog J, 
T\\h> Ctaie U onl Price 

759-A I NOMvi) ,$195.00 

Tyi'R Sound l.evel Mrler U iiiaiiiifitrtuml iindrr 

the folluwiiif! L'. S. Faleiite and licriiM! aKrcpniRiit!>: 

1. F'otenO of ibe American Telephone and Telrgra|ib 
Coiiipuii>% rolely for utilisation in research, inveRtiitalion, 
nieatiiirement. tentinit, iiifilriiction and devriuptnent work 
in purr and applied ariencc. 

2. Patent No. 1.512.995. 


AN OHMMETER FOR THE MEGOHM RANGES 


• IN JANUARY, 1925, llu- General 
Kadit) 'I'ypes 287-.\ and 287-B Obrn- 
nieters were announced to the succinct 
description. ^M'liis instrument consists 
of a battery ami meter in series with a 
resistance, ami a rheostat sbiinted 
across the meter to provide a zero ad¬ 
justment. I'be dial is calibratetl directly 
in ohms. Cli[» leads are providetl for 
convenience in connecting the tjbm- 
meler to the tleviee to be measured.'” 
'riie instruments were 0 to 5 milliam- 
pere meters connected in series w ith the 
unknown external ami a known inter¬ 
nal resistance ami bad ranges of 0-2008 
or 0-10,000 ohms. Internal 1.5- or 
1.5-volt batteries supplieFl the measur¬ 
ing power. I'be instruments simply 


measured the total current flowing 
when the unknown was connected and 
were calibrated directly in ohms. These 
obrnmelers were used for the checking 
and serv icing of radio and electrical de¬ 
vices to such an extent that instru¬ 
ments of similar construction v\ill be 
found toflay to be the basis of every 
radio service and repair kit. 

The upper limit of resistance is di¬ 
rectly de|MMulent on the sensitivity of 
the milliammeter used ami hence the 
range is restricted to that possible with 
the most sensitive indicator commer¬ 
cially available in an inexpensive 
model. By employing a vacuum-tube 
amplifier ahead of the indicating meter, 
however, the range of measurement 
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SijfliciiMil ovcriufih are 
provided on the I'VPE 
'W7-A Megohmnietcr 
to permit the nfie of 
tlie open portion of I he 
scale for all values of 
resistance within the 
normal range of the 
instrument 



can be extended by a factor of 10% the 
change in range being roughly parallel 
to that obtained by using a vacuum- 
tube indicator in the conventional 
bridge circuit.* 

The Typk 187-A Megohm me ter, il¬ 
lustrated at top of page, is a direct- 
indicating olimmeter for the megohm 
ranges of resistance made possible 
through the use of a vacuum-tube 
voltmeter as the indicator. 'Fhe inter¬ 
nal battery lias been replaced by the 
voltage drop across a portion of the 
output of a power-line rectifier which 
also supplies the o|)erating voltages for 
the vaciium-tuhe voltmeter. 

In operation the unknown high 
resistance is compared in a series con¬ 
nection with an internal standard of 1, 
1(1, 100, or 1000 megohms. As in the 
conventional ohinmeters, the precision 
of indication of the megohmmeter is 
greatest when the internal resistances 
are nearly etpial. The scales of both 
instruments arc similar in spread. 
The four successive ranges of the meg¬ 
ohm me ter differ in readings by fa<*tors 

Firlil. "Bridge + \ aniiitn Tube » Megohm 
Meier.” I^iieral Radio Exprrimenivr, Vol. VIII. No*. 
1-2. June-July. I9.V3. 


of 10 to 1, w hile in each range the com¬ 
parison of the unknown against the 
standard can he made accurately w ithin 
a ratio range of 10 to 1 in either direc¬ 
tion from the (*enter-scale value. The 
generous overlap thus provideil makes 
an open portion of the scale available 
for all measurements within the nor¬ 
mal range of the instrument. 

The equivalent ohmmeter battery 
voltage is fixed at I.yO volts, but the 
actual voltage applied to the speci¬ 
men varies with the scale reading, 
being zero at the low-resistance end of 
the scale and half the total voltage, or 
75 volts, at the center-scale reading 
where the unknown and standanl re¬ 
sistances are equal. 

There is no danger whatever of 
shock from the exposed test terminals, 
for their internal output impedance is 
never less than one megohm and may 
be 10, 100, or 1000 times that value. 

In the design of the instrument, par¬ 
ticular care has been given to the elimi¬ 
nation of the ohjectional features that 
might he expected to he inherent in 
the adaptation of the ohmmeter and 
vaiMiiim-tuhe voltmeter to the measure- cji 
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Kflilor and notorioiiB photographer The infirm collapsed 


E’NGINEERS RELAX 


• FOR SEVERAL YEARS Mr. 

Koherl K. Field has been host lo the 
Kngineering Deparlment at an annual 
house party in his Lake Winni|>esaiikee 
sniinner eottage. Here the group breaks 
lip to pursue the various amusements of 
cards, aipiaplaning. mountain climb¬ 
ing, swimming, badminton, according 
lo age and temperament. The affair 
starts Friday evening and ends Sunday 
afternmm. About twenty are usually 
present, and a giHxl time is had by all. 

The usual program was varied this 
year by a kind and courageous luncheon 
invitation from the Keith llennevs 



Some went 


(Electronics editor and notorious pro¬ 
fessional amateur photographer) who 
have a place about fifty miles away 
(making them neighbors in New Hamp¬ 
shire). Well stuffed with chicken and 
things, the more infirm members of the 
staff collapsed on the grass, while the 
others wandered about the neighboring 
mountainside calling to the birds. 
Having consumed all the food, the 
party returned to Mr. Field's, and so, 
after a variety of amusements, lo bed. 

Sunday was a day of rest for most 
but some went aquaplaning (and did 
their resting Monday). 



aquaplaning 
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